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m m m 

[oooi] ^mmn^^a^mmmR^tiim^^^^yB^m^mmu m^r 

CP (Transmission Control Protocol) ir^^a^rfl'C^—^cD4 i |il^^t5^fi(Cl 

[0002] —mmz., iifsryy^— >3^ic*3v^tt, mmmmt^m^mt^mxmm^ 

[0003] ^OP B 1S^^:«fcfe(D^fe^bT«, TfB<«im~3^^$;txTV^J3/£ 

[0004] JCfikl-Mm^l 1-2521 79-5§-<k$ft 
:«2 : #M2002-281 104-^£# 

^C^3:jay Bakre and B. R. Badrinath, "I-TCP; Indirect TCP for Mo 
bile Host", Department of Computer Science Rutgers University, D 
SC-TR-314, 1994(http://www. it. iitb. ac. in/it644/papers/i-tcp 
. pdf) 

tpmmm^^^xfe, fcmmmmm^igfc^^m&xh^-^yb&i&TZ 

i±-&v\fc#>(^ ±^m\t^y^r^n^b^^X^Z.t^hf^X\^ 0 U5> 
U£&Z>* *#&&f^%^7£^o/t^a\ widTCFC^G- ^-j?- h(Slow Star 
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[0005] ZtD&temm&M&rt-ttmtLXtts TfZ<DXffi4Km^£tlX^Z>£?tesTC 

[0006] Xffil4:A. Aagarwal, S. Savage, and T. Anderson. "Understanding the 
Performance of TCP Pacing", in proceedings of IEEE INFOCOM' 
2000 

[0007] ±^>Bis<D<pm ; kftom&, mbmMbtezzt^ —mmzrcp^y^xDm 
mfc&^xf&m&mm^ mw^m^mtm^t^mmt^^o ^,tcp 

[0008] ±m<DTCP±^a><Dm&zmm4ti~%ttbvxn. sxr^-rxo^^ 

#^&-r5 0 f&KDjj&bVXte^ OS (Operation System) <Dio—^;V bTZf]} 

m*tti3—*^v7*yj>,b^—?<D^m^W£^ 

[0009] m2(Djj^b\^xi-t > ^m%m*ftom, nmmm<D^n^^h^ 0 ^<d^2 
(Dttxi*. *mmmx±^>3><Dmi!%i%nt>~F, m^mm^xi^^y^ 
^&nfe~rz> 0 *mmmz#>\^xfcmm ^m^m x^t^v-yv^m m 
m^bmt>~tz>m, m\^^y\>^mm-r^tcnrxtj:<, ^yh^mmm^m^ 
vx&< 0 

[0010] *mmmxn%mi$m*bmiti&mzMi$tlZ>ACK (acknowledgement) 

yb^uu hv*mmwb^mffimb(Dmx;<v'ybmmzmm-t%b. 
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[0011] ^coH2(D^T1* > irs/Va>f^<7>^«S£fT:bi\ n^^M^rfo(0^xm 

[0012] %3(Dttk\.xte, ^M<D!&mm\<^yi/3i/<D^mf&m%ftfr-f > WiHT 

[0013] ^5:^|fl5pil-112576^$g 

±fBO^r^;i:bT{*, TfB<D5:^6(C|fl^$nTV^j;5fC N HTTP (Hyper 
Text Transfer Protocol) O^x^^UffSid^lM^T^f , 7*— 

[0014] ^6:#P2002-312261^^ 

^3IA#tiiiiV^V^Fnm^fc5o TCP pacing^-^^^^rL— y[z ^^tiUn 

[0015] *fc,TCPir^>3>'(D4 3 ^c^1^<,^^{ilSCSI (internet Small Com 
puter System Interface) (D&ot£±.{\D/^y*X3Y^^<D^m^M%ffoWi&, 

[ooi6] ^(D±^B^m^xi^ mi<Dtt(Dm-£; ^yh&^pm&fo 

Zt^ffiM&h&o TCPls^kT7V^—^Blst(DmX^—i?^yt°>^£Zifc 
mW£^—?(Dmm%:'mtMz^ CPU (tp^kft&M^tW) (D^—W-f^b'^y 

[0017] -as:^ -fey>>3^tp^©f*^m %8iMbm&3LL.xfttEu mmmmRxf 
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[0018] — ^©ir^avcf 3 ^^^, ^20^cD^ % ^^hJ^il^cDS 

[0019] ^^(D-fe^^HV^Ii^-e^, ^3<7)^(7)#^ N ^ftii-S^cOfeSiri/ 

v-a>H^#V ^^tc^SA W* s ««$tw5:v ^Mtfs&So 

^vh<Dmti®m$:ft?m&xh, Mm^±y^3^m<D^m^m^n^b^x^ 
m^um^mt^ti±^3^m^m^no^y^3>^mmmxh^x, mib 

famZlP (Internet Protocol) U^CO^^— 9^^LTV^ 0 
[0022] ^BJ^^SffeO-fe^^a^^^ef*, ^{Cf^ttfc-fe^i/a^^f ^ 

b<Dm<Dmm%m^z±^>3^mmw:xh^x, 

ffttZ&iWtffittZfatffc±yls3>fab(D^--?$:§:im i^^ff -feyi/a^MS^Ig: 
t> Bfjf5S<f«*^f^{tfci?^Va^^^~^^{fi-§^{fir^^a>-^a#^ 
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[0023] ^w-j^j^i-s/^sv*^ 

mm<D^^Mfcvxmtfbn^mtmmi&m^ 

-**£triiu mzmwt<Du^±xx&m^w^iBft%y*--y-mzm^ ^xm 
m^yb^^—9tmm^y-yhmMmmvx^ ^ 0 

[0024] ^BJ^iSir^aVW^&tt, ^©W^r^^^fg^J^I^S^^^h 
ffi:W$P^3££^trfe^3V^« 

fttjf2^^hffi;^riiiJ^^S£lP (Internet Protocol) U^ J <?(D7\y-^x.—7\Z.'^fo 
[0025] *3^K<fc5ftoirs^a^*j^fete^ 

k(Dm(Dmm^m^^y^B>^mmm(D±y^B^m^mx^x, mm^ 
yi/3><pmmm®\^ mm^m^m^m^y^B^h^-^^m-r^ 
m±y^3^mk, mm^iti^MK\^mc±y^B^kv £ -^mm'r^mm^ 
y^B^mmk, mmmmi®j£^kmtii-zy-?%mm^yy-T\z.— &fW7tx&< 

%±Mk, ffr]t?.7£iB^yy'Tfrb(Ds<^yhtti£j&s<y-yh*y-i/^^ 7\ZXft]'0-f'Z>®! 

mk, mib^^^^-^^^ 



WO 2005/020523 



6 



PCT/JP2004/010604 



^^xmm^^xmtim^^thx^^^m^tmu ^tn^m^xwiu^ 
^yhx^i?^-7dmm'<^mt>*mmL'X^% 0 

[0026] #3§^-<£5S'J^i?^3^^ 

t(Dm(Dmm^mm,^^±^>3>^m^m<D^iy3^m^x^x^ suiE-fe 

^^^tmt}tt^—?*m\t^v7T\^^x.x&<*&mb, mm^it^yyr 
^h(Dy<^yhmti^<^yh^^—^cx^m^^mt^m^ mumm±y 

uw&<Du^±xx&m\z.fti%i5n&^—?m 
—7tmm/^yhitijj$:fflmvx\,^ 0 

[0027] -f-^^^.^P^cD-fe^^a^^a^g^, TCP (Transmission Control Prot 
ocol) \s^\\Z.te^X^yYftt}<DMm$:ftf}-r > TCPU^X°s<^yhmJj <Dtc 
fr<DmMn¥k : &^J&-tZ>(D3j.b 1 L, IP (Internet Protocol) wm^&l ^X^^yh 
*y-i?~—7&m\<^X'<v~vhM£jCDm$$%:n5o 

[0028] ^fc, ^0^<D-fe i yv'3^4 I ^B-ett, iSCSI (internet Small Computer S 
ystem Interface) <D£of£±iiLU^yvh^MZtetf%m&mtf$KMl,Xi>, f|iJ$P 

-yhys^a.—^m^^ 

[0029] wix^oTs ^B^W-fe^v^a^^^aTI*, 1t3£Ol^^K::j3tf 
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[0031] £ib^£fc, ^B^tD-fe^g^^li^e-e^, ^«MS^^<7-^h^^$IJ^I^C0 
[0032] ^BJCD-fe^v-g^cp^a-eft, -fe5/v-3^W<7)cp«S^i«^t:i-2>rtT:\ 4 1 

[0033] raom^ *mw<Dmi<Dnmmm^£z±^>3>'*mmm*^&tem^x : rJ± 

[03]H3te, m2(Ds<^yhX^i?^—7<Dmf&%^y ? Vv?m-Z:1bZ>o 
[®6]II]6ta, Ill3^^/^^^h^<7-^— 7<7)iti^^i-^a— ^--y— hT'fcSo 

[m7]ig7« % mm w^uh^^-rm^mx^o 

[H8]H8{i, ^mm<D^2(Dmm^m\^^<^vh^^^—^(Dm^^y^ 

y?mx&z> 0 

[I2ll0]im0te, ;£fP^|g4(D^M*^ 

on ii]® lm, ^mmmA(Dmmwm\z.^n^mm^^4vw^mm^m^: 
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mx$>z> 0 

uy?mxfoZ> 0 

[0034] ^m<DmM<nrmK^xmm*^m^xmw-tz> 0 

[oo35] jgft i«*3*^sfli«»*2^ 7 £ —?%mz>m&, mmmmsfrb&T*—?,* 

ACK (acknowledgement) '<fryh&mmt%M3^kMi8£ti%>o 
[0036] -feyv-g^^MSBl 2-1 ir^^a^S^T^^^fc^— ^{iiry^^ffi 

yi/3^mi$i2-i(Dmm^y3i/fcmux&m£thz> 0 
[0037] mm\^ &mj%m2fabT^mm3^7 ! *-fi&mzm&, ^mmttfrbny*—? 
^ybit^y3>^m^i2-2(D^iw^>3>mm^m^^)x^m^th. * 

[0038] i?^3V*|i*fln2-2<^fi^^^^ 

^^3^^^^12-2©^f^^v- 3 >^St|3-e^fS$tv6 0 
[0039] lll2(^BP^0^1(D|im^(CiSir^^3V4 3 ^*<Dt^^i-^n i y^|l] 

-?&5 Q m2K^^x, ±y^3>^mmwni-i.^y^3^m^miit, ±y^3>*pm 
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o 

[0040] *y^3>i«SiJ9Jlltt^J^U^/^yh*5jR^^yV3^^^5 o -kyisa^q* 
[0041] ir^a^^gm-ltegfi iSB^^?*— *&3£f3 -fttyissWtim 

^nmm±y^a>^mm2i-it^mvtc^~^mmmT^xm^x^<m 

yi/a>&m&123-lkfabmf8.£tiX\,^ 0 ft, m^LTWjjV^ tr>3y^I 
IHS 1 2-2- 1 2-NO«^cfi_h|E(Dir y W 1 2-1 (D«^^|rI^T*&6o 

[0042] E3ttl22^/^yM-{r^3.— 7l3©ffif^^i-^n5/^|g-e&5o 03^*5V>T, 
^-irs***-^*— 7l3tey*Mg9£tmi31t, «1»5£*f«|J132fc, 

[0043] ^^y^hl35tt/^hm^*S^tg/j;^y^3^^iJ^^^b, 3£ft 

y^hi36^it#^^^fc^ir^3^cD»J^-^^i-s 0 y^Mgo^tSPia 

S'JT-^jtBTfgy^M35^b<^jf#^y^hl36^fig0^^5 o 
[0044] W&MM&132]XmfaT$mVxhl35frttyisal/<D^ 

>yv- 3 >'0^iJ^^'ff'5Ttgy^M35--»Kj$^:6o 
[0045] TCP (Transmission Control Protocol) ir^>3^f*> 5£ff$i§7k3£^ 

mi%m2t(Dm<DMXfa<Dmit : £?f?o ^<oit.^ ^mmmm^m^xi^ —m<D 

^f^3^D ? ^f^2^^LT2o^ir^^3^^M^ffli-5tcD^b, 5*c 
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[0046] IfciSot, ^>a>*mMl2-l~12-Ntemm<Dmmi%M3RX&tmi&*Z2 
<DmzttlX&* 2o-f offilc$tb % iry^3^i^m2-l~12-N#* «5£* CD 
52£fM*3/^Oi?^>3:^km 

[0047] i^k TCPir-/i/3^^*5V vfEu fottfa<D^~?s<5'yhk : t<DKttjy\iil'^<DAC 
K/^^h^^Uo^^^h_h^^$^^^fc^^(ACKCDpiggy back), * 

[0048] !34&lj*|I]5te;^3§^CDfglc9^;te^ 

^-Y-h-efcSo rn^|lll-El6^#RabT^0^cD^lcD^Jg^^^J;S-fe5/v-3 

[0049] ^mmmm^x^±^B>^mmmu^<^yh^Ati^ritc^m4^Tyysi) 

,^yiy3^m^mimy<^yb(D^yy^mmU ^ItgIP (Internet Protocol) 
5/^S2) Q 

[0050] ir^s^I^mi^^ % 

Sirs/v's^^gpi 2-1 — 1 2-NCD^ff ir^/^^a^l 23-1 — 1 23-N (^ff 
ir^v-3>-^S§|3 123-2-1 23^^121^^) ^bM-f m&TyZfSA) 0 

[0051] ±^y3>mmniin^yh^ACKy<^yb^hMm4^yy J 'S3) , *f 

^-T5ir5/->3 V ^^gB 12-1-1 2-NCO^f -fe5/->3>-^ifSlfB 121-1 — 1 2 1-N ( 
^ffir^>3>-^aa3l21-2-121-N^[El^*T)^^t-([2l4^x^^S10) 0 

[0052] ^m^>3^mmi23-l-123-NX^Atl^tltc^— $'<>ryy^s— trls 
^^WK&^mZ-Xmt **S7T 1 22-1 - 1 22-N Ay7 7 1 22-2- 122- 
NfiHI^-tir-r) ^^1-6(1114^^35)0 ^sir^V3^^§|3123-l 
-123-N«^fLfcx-^/^5/h^iEbV^>— ^>^#^£^o^CDT;fc*U2( 
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o 

[0053] ^f^^>3^a^l23-l-123-N«iS^U-C^fb^a^(D/^jyb 

[0054] ±«2©*Q.atCBaUTW:, TCP/IP Illustrated, Volume l:The Protocols, 
Addison-Wesley, 1994, ISBN 0-201-63346-9 3:Hk7£tZ>) (-f¥b 

[0055] ACK/^iymtkj&Ztltc^ +<tS*mtlMmi$l4frhmtl£M1!)\ fcl/tt 

[0056] SflT ■feyi^3>'«MffiaiJ123-l~ 123-NTii, jgtlbTM LTV^t 5 — * 

<OM^Mi(0^^^^^^y\s^^^\3^tm^^ (IH4^^S8) 

o 

[0057] ^f^^3^M^121-l-121-NT1iA^I$nfcACK/^^h^^|S^ 
-Y^K^XtO^JCSr^V ^ (04^^39) , ACK^yh^MACKT&tttU^ 
^fS^fig^^^c^— ^SrSSfll ^jx^Tl 22-1 - 122-Nd»fcm*U(|g5^7 i y^ , S 
12, S13) % IlACKT»mSiCj£CTf-^©ffM^fTM05XT^ 
S12, SI 1) 0 ft, r<D^a^l3UTt-hlE<Z)^:j^7^#b<IB«c$^TV^(DT% ^ 

[0058] 5ll^*^3^aSPl21-l-121-NttSftLyLA.CK/^^yht::|E$nTV>SJ£ 
^S15) 0 Sfc, ^ffir^>3^M§pi21-l-121-N«^^^AT^hLfc# 

-g'(El5^^7 p si4) , S«fllB«!F*.o*«©^— ^^#^ii^qi-S(IH5^ 

^S16) G 

[0059] ft, *^Jfc^jfe^^^yfc*^3 — 9l3*»fe/"?^jyhtt|^K0^36S*)oytB*H: 
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[0060] 7£im'^y7Tl22-l — 122-Nfrb(Ds<frybmt)fe > ^yh^iy=L—yl3^h 
(0^t^^S^V^T^T^6 0 s<^yb^i?x.~7l3fabs<^yhttit)<Dm^$ b z > t 

[0061] 3£{f s<y7Tl22-l-122-Nfrbmtl-tZ>^yhfe, Wm&m%ft 5#^{£fE 

[0062] ft s l^-fe5/v'3^TCP-fe5/v'3>'-e^^n^> ^fi?^>3^*Q;3llg|tt 23-1-1 23 

T > hx^v^— ^ 1 3 ^bTte^ff ' V 1 22-1 — 1 22-N^dr^.— 

^^-r^KS-^n^^^K^b-ca^Pi-^rt-e, ^t^s/^ri22-i-i22-N 

[0063] /^^ryh^^^-^lS-e^, ^S»^#^133^*5V^, ^y*y*y%\^ %*) 

mTv-^4h, mis "Sm^hWt, mWft%'<4hWt(D3^(D;<y*-#$:i%W-fZ> 0 
[0064] § iJ9 ^ T^^MSIIiir^g^f U*9 ^ T^fc^-f t>-efc£ 0 /^h^v^- 

WE]6^y^S26, S27), COlJir^hljllW^^^f •BTf^Wh^fij^^x^ 

[0065] ilim^/Wh^«m^^^^cDyir^^T1^f ^^^^b^fcD, 

fttzrtmW£tlZ>(m6^yy p S22, S23) 0 
[0066] mW^^Ym-tTC^yiyBycom^, TCPWtd^ff fF'RTLfcv'— 
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[0067] m7fi^ff ^h^h^^-rm^m-ch^ m7iz$s\,^x, ^^yhmti^m^ 

Maximum Segment Size) &±<D±yi/3>-<Dm%frfei£iB ^I^V^bl35X^ 

mtsthm6^s7's24, S25)^mit^n^4hm$v±vh£titcmzs<sryhmt> 

it ^^^h^^Ufc^V>«MSS^^feSir^^3>'(D»J^^m#^y^hl3 
6TWa$tl5 (06^2/^327-329)0 

[0068] m^, m3*mmLx/<^h^i?~-9i3<Dmm^\,^xmm-tz> 0 y^hrnvft 
nm3m±^>B>^mm2-i-i2-m^ mmmM3^hmmvx^mL-x 

m#^yx^l36l?t : S$nTV^^V^fcfe > Mff^0^f#^^MhMt)«^B"^|g 

[0070] >t£fiMfrlHn32te^f BTfEy^ 
^£*£in32te}£m^^-^>^ 

[0071] ^SMff^l32tt^jf ^^H£,£.t/i£{f ^/^ht^tfc^oT, &&Tf£ 
ir^3^0i^BiJ^^ft^tgy^hl35foSV^i^f#^y^hi36^^-r^o i~ 

^^Mtf^l32«^m#^/^^»t>^^f^fg/^h^s^^-lfc2>v^ 
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t-tz> mm ■Bitg/ wH&=min mm wo % xv^v, W) n$ xv^ 

-fh)]o 

[0073] :©M(aot, #^^^^feofc-fe5/^ 3 ^f^T^ft pjfg^^ti^^b 
[0074] ::oyi^h&S£fT5iiu^ *>l^ 

^o|£-fe;y v^a^cD^f ^77 1 22-1 - 1 22-Nrt \zmm m% (Of — 
f^-fe^v-a^^^ffi^^iC^^fe?)^^ ^f-fe5/i/ 3 ^^121-l-121- 

[0075] r^^^tt, #*<&jgm ftMizmz-xttt$z%wz-x&<tcib, mm-^m^m 
tmy%xv^4bb<Dmmv%xv^h%Mttm&xh.&%~mmxn& 
m^my<4bm^m^x^<mm^m^hm=minmm^my<4hm+m^^x 

[0076] _b^Uc<fc5M, *»l?llTi3:, M^^^^f m<Dmm^S7Ti22- 
1-1 22-N^c75^t , 5Hft ^(Dmm^y^Tl 22-1— 1 22-N^£>cD&fctl L<« 

ffir ^fflv^c/^b^^-^i 3ic^xs<^ybmtj®m%n?tc£>, mm^y 
mm*ft^^&b<Ds<v-vbmt)%ft?ztfcx%% 0 

mi(DnMMm\c£z±y^3>^mmm<Dm&bmmxhz> 0 
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[0077] m8n&%W(Dm2<DmMMmK£.Z'^yhXtri?x.~- 7<DMi&k7f;-$~7Kiy?m 

[oo78] ^(Dms^mvx^mmco^^mmmm^x^^yh^^^iG^m^ 

[0079] ^^W^Sicj:?,-fe5/^3^^^STii, ^^-/h^^^xe^^^ij^^ 

[0080] ffib, TCP$lJ^^^-^^MUTt^ir^^3^^^-^tt}^^^±g^pu^ 

[0081] £fc, ^ir^i/a^cD^f ^tg/^b^^^fe^^bfcSiJOfit J;^^/J^$<^tbtt^ T 

[0082] M&tom&itt, ^^^©Wft^^KSriif |gsr^:#<u/t9, $g^B#G9$giBf 

[0083] ^^m^tRmiS-fey^g^tf jK^fllTtt, 9l6rt<0#J»3 
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[oo84] p\^^x^^b^ni6mmm^m^4bm^ib^vtc.m(Dmx 
<9Vh£<&*i^ mv%xv^4b*7t<Dimxmikmtot$itz> 0 mvmx?^ 
4b^n 1 6 1 itt^ya^tpmn 1 2-1 - 1 2-N^£>ii£fl£ tizm-t^y^cDi&m 

[oo85] zbi^ mv^xv^mMm6mz<Dnm&tm%xi>^hiz£z>ft®,&fe 

XhZ 0 B9fc::j8Vvc, *»^©IK30^j»^t»^J;5*y^^^«8l6ilW:, tr^ 

3^^»15-l— — h^JMl51-l-151-N(^:jfl/-hMlH5 
151-2-151-Nfi|§I^-f) &1»»tfe^ttH2^i-*«MO|Bl©||J6^tl8 

[0086] ^^09^#^UT^!^(D^3(7>|im^^J;^ir^^3^^^S(7)»j'f^{vlo 

[0087] ^^Jfe^^JC^Sir^/Va^^l^BTIL i£ff ^5/^t122-1 — 122-N£>^£ 
^*^^<^§^ N ^{f ^^ 3 ^^i23-l — 123-N^^=^3^^LTJ£ 

[0088] ^mm<D^KDmmjfm.x^ mm ^^ti22-i-i22-n^#^» 
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[0089] ZLtlKML-X^ ^mmmmx^ ^yh^J^—yl^^yVmtl(D^^fj 

[0090] StflT V"- hfMWSB 151-1 — 15 l-N*ettaHSx^y7rl22-l— 

[0091] rtbtt, #Rtf , ftlJ^ig^-rSACK^^^yhtrfiliACK^i-Swi:^, 

4 r s*&S0IH"<5::i\ ACK'^s/MCECN (Explicit Congestion Notification 
)tf>b^^-f-6Ct, ACK/^yh&ilJ£$i2r5r.£:, ACK^s/hCDJEWeMVK 

(I4©iiii) 

-e*>5o Bioteisvvr, *&w(om4<DmmMm\z£z±yis3^mmw:te. mm 

iSCS I (internet Small Computer System Interface) fjilJ^gBl 71-1 — 171 
-N (mis iSCSIfW»«Pl 71-2- 1 7 l-NttH^-ft-f) X tfSf&iSCSIf&ltPSBl 72 
-1— 172-N(^ftiSCSI^gP 172-2— 172-NteB^-frT ) ^ir^a^M* 

mmutrnm^m^t^xm, m~mmmm^tm~w^^vx^ 0 
\^-m^mm(omm^mm(Dm3(Dmmwm^^±^yB>^mmw:tmmx 

<fc><5 0 

[0092] ^fiSCSI^J^171-l-171-N«^ff^2^^m^^h^>fi-LXiSCSI 
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